Expression of CRHR1 and CRHR2 in mouse pituitary and adrenal gland: implications for HPA system regulation.
Deficiency of corticotropin-releasing hormone receptor I (CRHR1) reduces anxiety-related behavior in mice and severely impairs the stress response of the hypothalamic-pituitary-adrenocortical (HPA) system. Most recently, we could show that severe emotional stressors induce a significant rise in plasma ACTH even in mice deficient for the CRHR1 (Crhr1-1-) which is, however, not accompanied by an increase in plasma corticosterone concentration, suggesting that CRHR1 might be directly involved in the regulation of adrenal corticosterone release. We therefore used the Crhr1-1- mouse model to clarify the potential role of adrenal CRHR1 in the regulation of the HPA system and, in particular, of corticosterone secretion. In Crhr1-/- mice, intravenous ACTH administration failed to stimulate corticosterone secretion despite a significant upregulation of ACTH receptor mRNA levels in the adrenal cortex of these mutants. Further, by means of RT-PCR and in situ hybridization analyses, we could provide first evidence that both CRHR1 and CRHR2 are expressed in the mouse pituitary and adrenal cortex. Stimulation of pituitary CRHR2 does not induce ACTH secretion either in vitro or in vivo. Our data strongly suggest that CRHR1 plays a crucial role in the release of corticosterone from the adrenal cortex, independently of pituitary function. The existence of an intra-adrenal CRH/CRHR1 regulatory system which contributes to the corticosteroid secretory activity adds to the complexity of HPA system regulation and stress hormone homeostasis.